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An ion current measuring probe is assigned to 
one or more engine cylinders in an internal 
combustion engine to detect flow-reducing 
changes in an associated exhaust-gas catalyst 
body. Such a flow restriction, caused by damage 
to the catalyst, would result in an increased back- 
pressure and a higher concentration of residual 
gases in the engine cylinders, producing a 
reduced ion current signal from the probe. The 
ion current signal IS is monitored to determine 
whether its strength falls below a minimum level 
which is defined as a function of the engine 
operating state or, where a plurality of catalyst 
bodies and sensors are provided, the strength of 
the signals produced by the other sensors. A 
warning signal may be generated to indicate that 
a flow-reducing change may have occurred. 
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Mffr™* far rf^ectinp fl^u/.rgrfucing changes in an exhaust-gas catalyst bodv» 

The invention relates to a method for detecting flow-reducing changes in 
an exhaust-gas catalyst body of an exhaust-gas purification system during the operation of 
an associated internal combustion engine with at least one engine cylinder, the exhaust 
gas from which impinges upon the exhaust-gas catalyst body and to which an ion-current ^ 
measuring probe is assigned. 

Generally, if exhaust-gas catalytic converters become too hot, they can 
lose not only their property of chemical conversion but can also suffer mechanical 
damage or even destruction. Fragments formed during this process can pass via the 
exhaust valves into an upstream engine cylinder and lead to engine damage. There is 
therefore a requirement to be able to detect those types of mechanical damage to the 
catalyst body which typically result in disintegration of its mechanical honeycomb 
structure and, associated with this, a reduction in the cross section of passage available for 
the exhaust gas flowing through. 

One method that may be considered for detecting such mechanical changes 
in the exhaust-gas catalyst body which reduce the cross section of passage is to determine 
the exhaust-gas backpressure, which increases upstream of the catalyst body due to the 
said reduction in the cross section of passage of the latter. Due to the high temperatures 
prevailing, however, this procedure requires a relatively high outlay. Another possibility 
of detecting the mechanical state of the catalyst body is temperature measurement, but 
this necessitates a corresponding temperature sensor. 

It is known practice to use an ion-current measuring probe in an engine 
cylinder, i.e. in its combustion chamber, to carry out ion-current measurement during a 
respective operating cycle of the engine cylinder, it being possible for a spark plug to act 
as the ion-current measuring probe. The ion-current signal supplied by the ion-current 
measuring probe is customarily used particularly for knock detection, see Patent 
Specification DE 196 14 288 CI, which also mentions that ion-current measurement can 
also be used to detect spark failures, which can cause damage to a connected exhaust-gas 
catalytic converter. This and further applications of ion-current measurement, such as 
ignition-point feedback, transient lambda-value control, injection control and exhaust-gas 
recirculation control, are mentioned in a magazine article with the title "Ion-gap sensing 
for engine control" in Automotive Engineering, September 1995, page 65. 



The present invention seeks to provide a method of the type stated at the 
outset by means of which flow-reducing changes in an exhaust-gas catalyst body, 
particularly those due to destruction of its mechanical structure by excessive 
temperatures, can be detected reliably with a relatively low outlay. 

According to the present invention there is provided a method for detecting 
flow-reducing changes in an exhaust-gas catalyst body of an exhaust-gas purification 
system during the operation of an associated internal combustion engine with at least one 
engine cylinder, the exhaust gas from which impinges upon the exhaust-gas catalyst body 
and to which an ion-current measuring probe is assigned, wherein the ion-current signal 
(IS) of the ion-current measuring probe is then monitored to determine whether its signal 
strength (IG). for a particular operating cycle of the associated engine cylinder 
continuously falls below a minimum strength which can be specified as a function of the 
engine operating state and. in this case, warning information that indicates a flow- 
reducing change in the catalyst body is generated. 

This method is based on the realization that a flow-reducing change in the 
catalyst body leads to an increased exhaust-gas backpressure upstream of the catalyst 
body and, as a result, to an increased residual-gas rate in those engine cylinders which are 
connected on the exhaust side to this exhaust-gas catalyst body. With the ion-cuirent 
measuring probe active, an increased residual-gas rate in the engine cylinder leads to 
lower ionization and hence to a lower ion-cuirent signal from the latter, given otherwise 
identical conditions, in particular given the same engine operating point. The ion-current 
signal of the ion-current measuring probe is then monitored to determine whether its 
signal strength for a particular operating cycle of the associated cylinder continuously 
falls below a minimum strength which can be specified as a function of the engine 
operating state. 

It is self-evident that the minimum strength value concerned is chosen so 
that it is exceeded by the ion-current signal when the engine is operating correctly and the 
catalyst body is undamaged. If undershooting of the minimum strength value is detected, 
therefore, this is an indication that a flow-reducing change in the catalyst body may have 
taken place, in particular degradation of its mechanical honeycomb structure by 
overheating. In this case, warning information to this effect is generated. 

It is self-evident that this warning information represents a condition 
which is necessary but not always sufficient to prove that there is a flow-reducing change 



in the catalyst body. This means that, in systems in which the reduction concerned in the 
ion-current signal strength cannot have any other cause, it is possible to infer the presence 
of a flow-reducing change in the catalyst body directly from the generation of the warning 
information. If, on the other hand, other causes for such a reduction in the ion-current 
signal strength are possible, it may be necessary to carry out a supplementary check to 
determine whether the generation of the warning information has actually been caused by 
a flow-reducing change in the catalyst body or whether there is some other reason for it. 
For safety's sake, provision can be made for the warning information to trigger engine 
cut-off or at least an interruption to injection to the engine cylinders concerned. In either 
case, it is possible to infer that the exhaust-gas catalyst body is intact as long as no 
warning information is generated. 

The signal strength of the ion-current signal in a particular engine-cylinder 
operating cycle, which signal strength is used for evaluation, can be implemented in 
various ways. In a development of the invention, specific provision is made to use a peak- 
value amplitude or the time integral of the ion-current signal for the particular operating 
cycle as the signal strength to be evaluated and to specify suitable minimum values 
dependent on the engine operating state for this purpose. To avoid incorrect generation of 
warning information due to "maverick events" or cycle fluctuations of the ion-current 
signal, which result in fluctuations of the ion-current amplitude even in the case of a 
constant engine operating point, the signal strength determined from the ion-current 
signal measured is smoothed or averaged over a number of operating cycles. 

In a further development of the method, the minimum strength is specified 
on the basis of a reference-strength characteristic map as a function of the speed and load 
of the internal combustion engine, thereby allowing for the fact that the ion-current signal 
amplitude changes as a function of the engine speed and engine load. Specifying such a 
characteristic map makes it possible to evaluate the ion-current signal for any flow- 
reducing changes in the catalyst body at every engine operating point in the characteristic 
map. 

As an alternative development of the invention, the minimum strength is 
specified only for a selected desired engine operating state for evaluation, it being 
possible for this desired state to represent one or more engine operating points or part of 
the overall range of the engine operating point. The evaluation of the ion-current signal 
strength as regards detection of flow-reducing changes in the catalyst body is then limited 



to actual engine operating states which correspond to this desired engine operating state 
for evaluation. This eliminates the need to specify a characteristic map for the entire 
engine operating range. 

Preferably, when there is a plurality of parallel exhaust-gas catalyst bodies, 
upon each of which the exhaust gas from one or more engine cylinders with associated 
ion-current measuring probes impinges, the warning information indicating a flow- 
reducing change in one of the exhaust-gas catalyst bodies is generated if the monitored 
ion-current signal strength for the engine cylinder or cylinders connected to the exhaust- 
gas catalytic converter concerned continuously falls below a minimum strength 
determined by the ion-current signal strength of the engme^cylinders connected to the 
exhaust-gas catalyst body or the other exhaust-gas catalyst bodies. 

In this case, flow-reducing deterioration in one catalytic converter can be 
detected by comparing the ion-current signal strength for the cylinders connected to this 
catalytic converter with the ion-current signal strength of the remaining cylinders as a 
minimum-strength reference value. This allows reliable detection of a mechanical defect 
in a catalytic converter without specifying fixed minimum values for the ion-current 
strength since the occurrence of comparable mechanical damage simultaneously in two or 
more parallel catalytic converters is very improbable. 

Advantageous embodiments of the invention are illustrated in the drawings 
and are described below. In the drawings: 

Fig. 1 shows a schematic flowchart of a first example of the method for detecting flow- 
reducing changes in an exhaust-gas catalytic converter for an internal combustion engine, 
with evaluation over the entire engine operating range, 

Fig. 2 shows a flowchart similar to that in Fig. 1 for a second example of the method, 
with evaluation only in a selected desired engine operating state for evaluation, 
Fig. 3 shows a schematic block diagram of an internal combustion-engine system with a 
four-cylinder internal combustion engine and two parallel exhaust-gas catalytic 
converters, each serving two cylinders, and 

Fig. 4 shows a flowchart of a third example of the method for detecting flow-reducing 
changes in one or the other of the two exhaust-gas catalytic converters in Fig. 3. 

Fig. 1 shows schematically the sequence of a first example of the method 
for detecting flow-reducing changes in an exhaust-gas catalyst body of an exhaust-gas 
purification system during the operation of an associated internal combustion engine with 



at least one engine cylinder, the exhaust gas from which impinges upon the exhaust-gas 
catalyst body and to which is assigned an ion-current measuring probe. In particular, this 
can be a conventional motor-vehicle internal combustion engine with an associated 
exhaust-gas purification system in which one or more exhaust-gas catalytic converters are 
provided, the procedure being illustrated by way of example in Fig. 1 with reference to 
one engine cylinder and one exhaust-gas catalytic converter connected to it. 

A characteristic map K is determined and stored in advance, this map 
indicating a normal-intensity reference value for the ion-current signal as a function of the 
speed and load of the engine, as illustrated in the diagram at the bottom left in Fig. 1. 
With the engine running, the change in the resulting ion-current signal IS with respect to 
time is then determined for each operating cycle of the engine cylinder, starting from the 
ignition point (ZZP), by means of the ion-current measuring probe assigned to the said 
cylinder. The amplitude/time diagram at the top left in Fig. I shows a typical 
characteristic for the ion-current signal IS with two broad maxima and a minimum in- 
between. 

In the subsequent evaluation of the ion-current signal IS measured, the 
value IG of the time integral of the ion-current signal IS measured is first of all calculated 
for the duration of the operating cycle. The amplitude/time diagram at the top right in Fig. 
1 shows the resulting integral IG as the final value of the corresponding integral curve. 

The measurement of the ion-current signal and its time integration is now 
repeated for the successive operating cycles during the operation of the engine. The 
integral IG obtained in each case, which in this example serves as a measure of the signal 
strength of the ion-current signal IS, is then subjected to averaging in an averaging step 1, 
preferably involving the formation of a sliding average over a specifiable number of the 
most recently determined integrals in each case. As an alternative, a suitable smoothing 
procedure can be provided. In either case, this step serves to identify or suppress one-off 
freak values or cycle fluctuations of the ion-current signal IS and hence also of the 
integral IG. 

In a subsequent interrogation step 2, a check is made to determine whether 
the average ion-current integral determined in the previous step 1 is always less than a 
minimum strength determined as a product of a specifiable factor a and the normal- 
strength reference value obtained from the stored characteristic map K for the 
instantaneous engine operating point. It is self-evident that, for this purpose, the current 



engine operating state, i.e. in particular the instantaneous engine speed and the 
instantaneous engine load, is recorded in a conventional manner. The normal-strength 
reference value read out of the characteristic map K represents the value normally 
assumed on average by the time integral IG of the ion-current signal IS at the respective 
engine operating point, i.e. in trouble-free operation and, in particular, with a 
mechanically undamaged catalytic converter. The factor a is set to a suitable value less 
than one and thus determines the extent to which the specified minimum strength lies 
below the normal strength value dependent on the engine operating point. 

If there is a flow-reducing change in the catalyst body leading to an 
increased exhaust-gas backpressure ahead of the catalytic converter and consequently in 
the upstream engine cylinder, leading there to an increased residual-gas rate and hence to 
a smaller ion-current signal, the average ion-current integral continuously falls below the 
minimum strength value. 

As explained above, a flow^reducing change can result, in particular, from 
overheating of the catalytic converter. The catalytic converter can, for instance, be heated 
up to a temperature above its permissible maximum temperature due to spark failures, and 
it can lose not only its chemical properties but also undergo mechanical damage and, in 
extreme cases, may even bum out. In this process, its mechanical honeycomb structure 
disintegrates, resulting in the noticeable reduction mentioned in the gas flow rate. 

If in interrogation step 2 the system ascertains that the average ion-current 
integral is not smaller than the said product of the factor a and the normal-strength 
reference value for the current engine operating point, it is possible to conclude with 
certainty that no significant reduction in the cross section of flow of the exhaust-gas 
catalyst body has occurred and the catalytic converter is therefore mechanically sound. If, 
on the other hand, the system ascertains that the average ion-current integral remains 
continuously below the said product of the factor a and the normal-strength reference 
value, corresponding warning information is generated to indicate that a flow-reducing 
change in the catalyst body, i.e. a mechanical defect in the catalytic converter, may have 
occurred. 

If there is a plurality of exhaust-gas catalytic converters, the procedure 
illustrated in Fig. 1 can, of course, be employed for each of these catalytic converters. If a 
plurality of engine cylinders is connected on the exhaust side to a common exhaust-gas 
catalytic converter, a comparison between the ion-current signal strengths determined for 
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the individual cylinders can be provided so that the warning information indicating the 
possible occurrence of a reduction in the cross section of flow of the catalytic converter is 
then only generated if the ion-current signal strength of all of these cylinders has fallen 
below the specified minimum strength value. 

As an alternative in all cases to the use of the ion-current integral IG as 
shown in Fig. 1, the amplitude of the ion-current signal IS, in particular the peak-value 
amplitude of the first or second maximum of this signal, can be used as a measure of 
signal strength, in which case this amplitude value is averaged or smoothed in the same 
way and compared with a corresponding minimum amplitude value determined in a 
similar manner on the basis of a stored normal-amplitude characteristic map. 

Fig. 2 shows an example of the method which has been modified in 
comparison with Fig. 1 such that it is not necessary to store a reference-value 
characteristic map in advance. Instead, the evaluation of the ion-current signal is, in this 
example, limited to a part of the overall engine operating range as an evaluation range, 
preferably being limited to a single point or a narrow range surrounding a point in the 
engine-speed and -load map. For this single engine operating point or range surrounding 
this engine operating point, it is sufficient to specify a single normal-strength reference 

value applicable to it. 

During the operation of the engine, the ion current IS is then once again 
measured over an operating cycle, as in the example shown in Fig. 1, and the associated 
ion-current integral IG is calculated. In an interrogation step 3, the system then ascertains 
whether the instantaneous engine operating point, represented by the instantaneous speed 
and instantaneous load of the engine is within the evaluation range, i.e. corresponds to the 
specified engine operating point for evaluation or is in the specified range surrounding the 
engine operating point. If this is not the case, this ion-current integral is not evaluated but 
discarded. If, on the other hand, the actual engine operating state corresponds to the 
desired engine operating state for evaluation, the calculated integral IG applies for further 
evaluation, this consisting once again, as in Fig. 1, of an averaging step 4 or, alternatively, 
a smoothing step, applied to the ion-current integrals IG, determined thus far for the 
specified desired engine operating state, for a plurality of operating cycles, and of a 
subsequent interrogation step 5 to deteimine whether the averaged ion-current integral 
thus determined remains continuously below the product of the factor a and the single 
normal-strength reference value specified here. If this is not the case, it is then possible, 



once again, to conclude with certainty that there is no mechanical defect in the catalytic 
converter. If, on the other hand, it is the case, the corresponding warning information is 
generated to indicate that the catalytic converter may be mechanically defective and may 
have undergone a significant reduction in its cross section of flow. 

In other respects, the same properties, advantages and possible 
modifications apply to the example of the method shown in Fig. 2 as explained above 
with reference to Fig. 1. In either case, provision is preferably made for the engine to be 
stopped automatically when the said warning information is generated in order to prevent 
any damage to the engine, or at least for injection to be interrupted to those cylinders 
which are connected to the possibly damaged catalytic converter in order to avoid further 
damage to the latter. 

Figs 3 and 4 illustrate another example of the method, this example 
specifically allowing detection of a reduction in the cross section of flow, due for example 
to mechanical damage, for each of a plurality of parallel exhaust-gas catalytic converters, 
it being unnecessary to specify a fixed normal-strength reference value for the ion-current 
signal, it being possible instead for this reference to be formed from the ion-current signal 
of the engine cylinders associated with the other catalytic converter or converters. By way 
of example, Fig. 3 considers the case of an internal combustion engine with four cylinders 
Zl, Z2, Z3, Z4, of which a first and second cylinder Zl, Z2 are jointly connected, by a 
first exhaust-line branch 6, to a first exhaust-gas catalytic converter 7, and a third and 
fourth cylinder Z3, Z4 are connected, by a second exhaust-line branch 8 parallel to the 
first, to a second exhaust-gas catalytic converter 9 parallel to the first. The two catalytic 
converters 7, 9 can, for example, be front catalytic converters close to the engine, which 
are arranged very close to the cylinder exhaust valves in order to attain their operating 
temperature as quickly as possible. 

The basic idea consists in comparing the strengths of the ion-current 
signals of the various cylinders where there is a plurality of parallel catalytic converters as 
described above. If there is a change, more specifically a reduction, in the ion-current 
signal strength for all the cylinders connected to one of the catalytic converters relative to 
the ion-current signal strengths of the other engine cylinders, it is possible to conclude 
with a high degree of probability that the catalytic converter concerned is mechanically 
defective and therefore has a reduced cross section of flow. If there is only one exhaust- 
gas catalytic converter, an increase in the ion-current signal for all the engine cylinders 



could also be due to the effects of fuel, and this would have to be clarified further if 
appropriate. In the case shown here in Figs 3 and 4, however, this effect is automatically 
screened out by comparing the ion-current signal strengths of the individual cylinders 
connected to respective common exhaust lines 6 and 8. 

In accordance with this basic idea and as illustrated in Fig. 4, the ion- 
current signal IS1. IS2, IS3, IS4 associated with each of the four cylinders Zl to Z4 is 
measured separately over the respective operating cycle and, from this, the ion-current 
integral IG1, IG2, IG3, IG4 associated with each cylinder Zl to Z4 is calculated 
separately. In parallel averaging or smoothing steps 10, 11. 12, 13, an averaged or 
smoothed ion-current integral is determined for each individual cylinder from the 
integrals IG1 to IG4 calculated previously for the cylinders Zl to Z4 concerned, e.g. by 
the formation of a sliding average over a plurality of preceding operating cycles of the 
cylinder Zl to Z4 concerned. In two parallel averaging steps 14, 15, the average of the 
two averaged or smoothed ion-current integrals determined for the first and second 
cylinder Zl, Z2, on the one hand, and the average of the two averaged or smoothed ion- 
current integrals for the third and fourth cylinder Z3, Z4, on the other hand, are then 
formed. 

In a subsequent evaluation step 16, the system then ascertains whether the 
two averages of the ion-current integrals differ by more than a certain amount, for which 
purpose a corresponding difference limit value can be specified as a function of the 
engine operating point. If this is not the case, it can be assumed with a high degree of 
probability that both catalytic converters 7, 9 are mechanically sound since it is unlikely 
that both will become mechanically defective to the same degree simultaneously. If, on 
the other hand, it is found that one average is appreciably larger than the other, this is 
taken as an indication that the catalytic converter connected to the engine cylinders 
associated with the smaller average may have undergone flow-reducing damage. 

If, for example, as indicated in step 16 of Fig. 4, the average of the ion- 
current integrals associated with the first two cylinders Zl, Z2 is larger than that 
associated with the third and fourth cylinders Z3, Z4, this is an indication that there is 
flow-reducing damage to the catalytic converter 9 associated with the third and fourth 
cylinders Z3, Z4, this then being indicated by correspondingly generated warning 
information. This warning information can be used to automatically switch off the engine 
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or at least the injection and hence deactivate active operation of the third and the fourth 
cylinder Z3, Z4. 

In the example shown in Figs 3 and 4, it is possible to provide a 
comparison between the ion-current signals or signal strengths determined from them in 
the form of the integral or a peak-value amplitude of respective groups of cylinders 
connected to a common catalytic converter in order to eliminate the effects of, for 
example, the quality of the fuel, Le. the ion-current signals of the two first cylinders' Zl, 
Z2 and/or of the third and the fourth cylinder Z3, Z4 can be compared. In other respects,' 
the advantages and possible variations mentioned with reference to Fig. 1 can also be 
obtained in a similar manner with the example of the methodUlustrated in Figs 3 and 4. 

As the above description of advantageous illustrative embodiments shows, 
the method according to the invention allows relatively simple and reliable detection of 
mechanical catalytic-converter effects whilst the engine is running and hence timely 
prevention of corresponding engine damage. Timely detection of such catalytic-converter 
defects furthermore prevents excessive exhaust emissions which can be caused by such 
defective catalytic converters. 
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Claims 



1 A method for detecting flow-reducing changes in an exhaust-gas catalyst 

body of an exhaust-gas purification system during the operation of an associated internal 
combustion engine with at least one engine cylinder, the exhaust gas from which 
impinges upon the exhaust-gas catalyst body and to which an ion-current measuring 
probe is assigned, wherein the ion-current signal (IS) of the ion-current measuring probe 
is then monitored to determine whether its signal strength (IG) for a particular operating 
cycle of the associated engine cylinder continuously falls below a minimum strength 
which can be specified as a function of the engine operaTing state and, in this case, 
warning information that indicates a flow-reducing change in the catalyst body is 
generated. 

2. A method according to Claim 1, wherein a peak-value amplitude or the 
time integral (IG) of the ion-current signal (IS) for the respective operating cycle is used 
as the monitored signal strength and continuous undershooting of the minimum strength 
is inferred if the peak-value amplitude or time integral of the ion-current signal averaged 
or smoothed over a plurality of operating cycles is below a peak-value amplitude or time 
integral minimum specified as a function of the engine operating state. 

3. a method according to Claim 1 or 2, wherein the minimum strength is 
specified on the basis of a reference-strength characteristic map (K) as a function of the 
speed and load of the internal combustion engine. 

4 a method according to Claim 1 or 2, wherein a minimum strength is 

specified for a selected desired engine operating state for evaluation, and evaluation of the 
ion-current signal strength with regard to undershooting of the minimum strength is 
performed only for those actual engine operating states which correspond to the desired 
engine operating state for evaluation. 

5. A method according to one of Claims 1 to 4, wherein, when there is a 

plurality of parallel exhaust-gas catalyst bodies, upon each of which the exhaust gas from 
one or more engine cylinders (Zl to Z4) with associated ion-current measuring probes 
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.mpmges, the warning information indicating a flow-reducing change in one of the 
exhaust-gas catalyst bodies is generated if the monitored ion-current signal strength for 
the engine cylinder or cylinders connected to the exhaust-gas catalytic converter 
concerned continuously falls below a minimum strength determined by the ion-current 
s,gnal strength of the engine cylinders connected to the exhaust-gas catalyst body or the 
other exhaust-gas catalyst bodies. 

6- A method for detecting flow-reducing changes in an exhaust-gas catalyst 

body of an exhaust-gas purification system, substantially as described herein with 
reference to, and as illustrated in, the accompanying drawing! 



Amendments to the claims have been filed as follows 

Claims 



1. A method for detecting flow-reducing changes in an exhaust-gas catalyst 
body of an exhaust-gas purification system during the operation of an associated internal 
combustion engine with at least one engine cylinder, the exhaust gas from which 
impinges upon the exhaust-gas catalyst body and to which an ion-current measuring 
probe is assigned, wherein the ion-current signal (IS) of the ion-current measuring probe 
is then monitored to determine whether its signal strength for a particular operating cycle 
of the associated engine cylinder continuously fells below a minimum strength which can 
be specified as a function of the engine operating state and, in this case, warning 
information that indicates a flow-reducing change in the catalyst body is generated. 

2. A method according to Claim 1, wherein a peak-value amplitude or the 
time integral (IG) of the ion-current signal (IS) for the respective operating cycle is used 
as the monitored signal strength and continuous undershooting of the minimum strength 
is inferred if the peak-value amplitude or time integral of the ion-current signal averaged 
or smoothed over a plurality of operating cycles is below a peak-value amplitude or time 
integral minimum specified as a function of the engine operating state. 

3 a method according to Claim 1 or 2, wherein the minimum strength is 
specified on the basis of a reference-strength characteristic map (K) as a function of the 
speed and load of the internal combustion engine. 

4 a method according to Claim 1 or 2, wherein a minimum strength is 
specified for a selected desired engine operating state for evaluation, and evaluation of the 
ion-current signal strength with regard to undershooting of the minimum strength is 
performed only for those actual engine operating states which correspond to the desired 
engine operating state for evaluation. 

5 a method according to one of Claims 1 to 4, wherein, when there is a 
plurality of parallel exhaust-gas catalyst bodies, upon each of which the exhaust gas from 
one or more engine cylinders (Zl to Z4) with associated ion-current measuring probes 



unpmges, the warning information indicating a flow-reducing change in one of the 
exhaust-gas catalyst bodies is generated if the monitored ion-current signal strength for 
the engme cylinder or cylinders connected to the exhaust-gas catalytic converter 
concerned continuously falls below a minimum strength determined by the ion-current 
srgnal strength of the engine cylinders connected to the exhaust-gas catalyst body or the 
other exhaust-gas catalyst bodies. 

6- A method for detecting flow-reducing changes in an exhaust-gas catalyst 

body of an exhaust-gas purification system, substantially as described herein with 
reference to, and as illustrated in, the accompanying drawings. 
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